xxvi                                        INTRODUCTION

Reaumur, of Bergman and of Scheele and interpreting them on the basis of
the new theories, were easily able to show that the foreign substance which,
when combined with pure iron in various proportions gave rise to steel and
to cast iron, was none other than the element carbon. In doing so they
made use precisely of the phenomenon, already observed by Reaumur, of the
increase in weight of iron when it is transformed into steel by means of
cementation in the presence of wood charcoal alone and protected from
contact with air and moisture, thus showing that such a transformation can
be due only to the gradual absorption of the carbon by the iron.,.

The investigations of Vandermonde, Berthollet and Monge, which treat
with equal clearness many of the most important problems of siderurgy,
were followed by a large number of analogous researches carried out by other
scientists, all on the basis of the new chemical theories, and the rapid devel-
opment of the latter, at the end of the eighteenth and in the first half of the
nineteenth century, brought about the result that very soon the greater part
of siderurgical processes could be clearly interpreted and explained on the
basis of sure analytical data. All these investigations, which still form the
basis of that scientific study of iron which Jiiptner calls siderology, confirm
the fact that the process of cementation consists simply in the gradual diffu-
sion of the carbon into the mass of the iron.

After the establishment of this fundamental fact, which permits of the
reinstatement of cement steel, from the point of view of its chemical constitu-
tion, in,the same category to which belong steels obtained by other processes,
the history of the development of the theoretical knowledge concerning the
nature, the properties and the intimate structure of cement steel no longer
forms a special chapter in the history of siderology, but is a part of the general
theory concerning steel, knowledge which it would be neither possible nor
opportune to discuss here and which I must assume as being already known.

It is quite proper, therefore, to say that, since the investigations of
Vandermonde, Berthollet and Monge, the task of one wishing to study the
history and the present state of our knowledge regarding the modus operands
of cementation is limited to the study of the phenomenon of diffusion of
carbon (or other elements) into solid steel.

Although the investigations to which I have called attention had, since
the last years of the eighteenth century, completely cleared up the nature of
the process of cementation, and the continued progress shown, during the
whole of the nineteenth century, in the knowledge regarding the structure
and chemical composition of steels had continually furnished new material
adapted to serving as the basis of scientific investigations concerning the
process of the diffusion of carbon into solid steel, yet the study of this process
was always, up to very recent times, carried out with methods and data so
little in conformity with scientific accuracy as to render the ideas extant,
even recently, in this field of siderurgy nothing but a confused mass of